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A B S T R A C T
Background: Deep infiltrating endometriosis (DIE) is associated with severe painful symptoms and
represents a complex management challenge.
Objective: To analyse the effect of pregnancy on deep infiltrating lesions and related symptomatology.
Study design: As part of a longitudinal study performed over the past 3 years to determine the efficacy of
hormonal treatment in treating women with DIE, we identified three cases of advanced pelvic
endometriosis, all with DIE (deep recto-vaginal and recto-sigmoid involvement) where patients achieved
spontaneous pregnancies. They were followed up by transvaginal ultrasound (TV-US). The main outcome
measures were analysis of the size and echographic pattern of deep infiltrating lesions of endometriosis
and evaluation of clinical symptoms during pregnancy.
Results: We observed modifications in lesion size and pattern. In the two patients observed in the third
trimester, the lesions were more homogeneous with less evident limits of nodules and band-like echoes,
less fibrotic-like. All patients showed complete resolution of symptoms during pregnancy.
Conclusions: The hormonal environment produced by pregnancy might determine significant
modifications of endometriotic lesions and reduce painful symptoms. As surgery for DIE is difficult,
complex and can lead to major complications, the achievement of a pregnancy-specific hormonal state,
through pregnancy or hormonal treatment, may be a valid option in selected cases.
 2011 Elsevier Ireland Ltd. All rights reserved.
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Endometriosis is a very common disease affecting up to 10% of
reproductive age women [1]. A higher prevalence of endometriosis
is reported in infertile women, with estimates ranging from 25 to
50% [2]. Although endometriosis is one of the most studied
conditions in gynaecology today, it still represents an enigmatic
disease [3]. In addition, there are contradictory opinions about the
overall clinical management.
Deep infiltrating endometriosis (DIE) is a particular form of
endometriosis that penetrates into the retroperitoneal space or the
wall of the pelvic organs to a depth of at least 5 mm, strongly
associated with severe pelvic pain and deep dyspareunia [4]. Its
distribution is typically multifocal and represents a complex
management challenge.
The benefits of pregnancy on the progression and recurrence of
endometriosis are widely recognized. Some evidence suggests that
early pregnancy may be prophylactic against the development of* Corresponding author. Tel.: +39 335 6346293; fax: +39 055 88431171.
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doi:10.1016/j.ejogrb.2011.10.004endometriosis and could actually reduce the risk of recurrence of
such lesions [5]. Other reports show the potential occurrence of
serious and unexpected complications of the disease during
pregnancy [6]. The purpose of this study was to report the first
series showing the effect of pregnancy on DIE lesions and related
symptomatology.
2. Materials and methods
As part of a longitudinal study performed over the past 3 years
to determine the efficacy of hormonal treatment in treating
women with DIE, we identified three cases of advanced pelvic
endometriosis, all with DIE (deep recto-vaginal and recto-sigmoid
involvement) where patients achieved spontaneous pregnancies.
They were followed up by transvaginal ultrasound (TV-US). The
main outcome measures were analysis of the size and echographic
pattern of deep infiltrating lesions of endometriosis and evaluation
of clinical symptoms during pregnancy.
The maximum longitudinal, anteroposterior and transversal
axes of the implants were measured. Painful symptoms were rated
on the basis of a 10-cm visual analogue scale (VAS).
Fig. 2. (a) Before pregnancy: median recto-vaginal ‘Indian Headdress’; (b) 24+4
weeks: longer, thinner, and less fibrotic; (c) 5 months after delivery. The lesion
appeared doubled into two thin plaques with more fibrotic patterns.
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3.1. Case 1
A 33-year-old Caucasian woman was referred to the Gynae-
cological Ultrasound Centre of the Department of Science for the
Woman and Child’s Health, University of Florence, with a
complaint of severe painful symptomatology (dysmenorrhoea:
VAS 9–10; dyspareunia: Biberoglu & Behrman Scale score 3;
persistent dyschezia) with associated headaches. In her past
medical history she reported appendicectomy at the age of 24.
From the age of 14–29 she took estroprogestins. She smoked 20
cigarettes per day and her intestinal habits were irregular.
A previous scan performed 7 months before in another centre
had revealed a hydroureteronephrosis (II–III level) of the right
kidney, and invasion of the lower ureteral junction and recto-
sigmoid by deep endometriotic lesions was suspected. A ureteral
stent had been placed in the right ureter and a 6-month treatment
with GnRH agonists was suggested.
She came under our observation after six months of treatment
with GnRH agonists reporting only a slight relief of painful
symptoms and showing a desire for pregnancy. We performed a
transvaginal ultrasound (TV-US) and observed an irregular
hypoechoic mass attached to the recto-sigmoid wall and spreading
down to the recto-vaginal septum measuring 30 mm  20 mm,
with thin band-like echoes departing from the lesion. The severe
pain provoked during the TV-US examination induced the
interruption of the TV-US scan. A trans-abdominal scan showed
regression of the hydroureteronephrosis.
On the basis of her desire for pregnancy we suggested the patient
the discontinuation of her hormonal treatment. Endocrine investi-
gation performed two months later showed day 3 FSH (follicle-
stimulating hormone), LH (luteinizing stimulating hormone) and
estradiol of 6.7 IU/L, 4.6 IU/L, 29 pg/ml, respectively. Her partner’s
semen analysis was normal. Ultrasound monitoring of follicular
growth during natural cycles was offered to optimise the chance of
getting pregnant spontaneously in each cycle. Anti-inflammatory
treatment was suggested for pelvic pain or dysmenorrhea.
Six months after the discontinuation of GnRH agonists, a
spontaneous pregnancy occurred. A TV-US was performed at 5+4,
7+5, 14 and 24+4weeks. We observed a progressive changing in size
of the lesion, increasing in length and reducing in thickness (last
scan 36 mm  9 mm). After the end of the first trimester the
plaque appeared less fibrotic with ill-defined contours. With
pregnancy, pain was practically absent. Due to the risk of preterm
delivery and living a long distance away, the patient could not
attend the subsequent scans at our Centre. A caesarean section was
performed at 36+5 weeks. During a scan performed 5 months after
delivery, the lesion appeared longer and thinner, and moreover it
divided into two parts (Figs. 1 and 2).Fig. 1. Case 1. Length, thickness and mean diameter changes (in mm) during TV-US
follow-up.3.2. Case 2
A 33-year-old Caucasian woman presented with severe
dysmenorrhoea, dyschezia and hematochezia arising after the
discontinuation of estroprogestins. Her past history included
surgery for left pyeloureteral junction stenosis (renal calculi).
When she came to our attention, her periods were regular and she
had been trying for a pregnancy for 4 months. One year previously
she had experienced a biochemical pregnancy.
TV-US showed a left ovarian endometrioma of 48 mm  35 mm
and plaque of deep recto-vaginal endometriosis measuring
44 mm  12 mm with obliteration of rectal-uterine space. Colo-
noscopy revealed an inflammatory pattern of sigmoid-rectal
mucosa. Histology of a biopsy sample demonstrated a non-specific
inflammation. Abdominal magnetic resonance imaging (MRI), 22
Fig. 3. Case 2. Length, thickness and mean diameter changes (in mm) during TV-US
follow-up.
Fig. 4. Case 2. (a) 35+3weeks of gestation, recto-vaginal endometriosis appeared as a
homogeneous lesion, less fibrotic appearance and (b) after delivery the lesion
appeared as divided into two plaques.
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the left side of the rectal-uterine space with a complete
obliteration of the same.
At laparoscopy one month later, the left endometrioma was
completely excised with a stripping procedure, and after extensive
pelvic adhesiolysis deep recto-sigmoid and recto-vaginal lesions
were removed as much as possible, but not the entire lesion in
order to avoid any bowel injuries. TV-US performed one month
after the laparoscopy showed a residual lesion in the recto-vaginal
septum measuring 37 mm  12 mm. A pregnancy occurred two
months after surgery and the patient was followed by TV-US.
During follow-up firstly we observed a reduction of the lesion,
then a slight increase in the size with a maximum at 24 weeks.
Then the lesion size reduced (Fig. 3). In this case too, the lesion
pattern was less fibrotic and the margin appeared more regular. No
painful symptoms were complained of throughout the pregnancy.
We observed the patient four months after delivery and found
that the deep recto-vaginal lesion was thinner and divided into two
plaques. No pain was aroused by compression with the probe and it
appeared to be reduced in consistency (Fig. 4).
3.3. Case 3
A 34-year-old Caucasian woman was referred for outpatient
care with a history of severe dysmenorrhoea for the last 2 years and
primary infertility for the last 1.5 years. She had had her menarche
at the age of 14. Thereafter she had irregular menstrual cycles. In
her past medical history she reported a cystectomy for left ovarian
endometrioma via a laparotomic approach, two years previously.
TV-US revealed, on the left side, a retrocervical linear thickening
of 15 mm  10 mm with irregular contours like an ‘Indian head
dress’, continuing with a supra-cervical nodule of 15 mm  18 mm
with rectosigmoid involvement. A colonoscopy was performed and
excluded bowel involvement. On routine infertility evaluation,
bilateral tubal patency and normal uterine cavity by hysterosal-
pingography were observed and male factor infertility was
excluded. The patient was scheduled for an in vitro fertilization
and embryo transfer (IVF-ET) programme.
During the waiting period before the start of IVF-ET, an ongoing
pregnancy without any treatment occurred. The TV-US repeated at
7+4 weeks of gestational age revealed a reduction in the size of the
lesions. The retrocervical linear thickening was 12 mm  7 mm,
and the nodule 20 mm  7 mm. The patient reported complete
resolution of symptoms since the first month of pregnancy. At 14+3
weeks both the lesions appeared distended. Probably due to the
high localization, scans performed during the second and third
trimester we were unable to detect the lesions.At 37 weeks, she delivered a healthy female infant by caesarean
section for breech presentation. One month after delivery she was
submitted to a further scan. Two retrocervical plaques were
observed 10 mm  5 mm and 15 mm  7 mm and a hypoechoic
nodule measured 21 mm  19 mm.
4. Comment
Traditionally the treatment of first intention for DIE is
considered to be surgical, and medical treatment is indicated in
very few cases. Radical surgery for deep endometriosis is complex
and often requires a multidisciplinary team approach including
input from colorectal surgeons and urologists [7].
Even though operations are associated with pain relief, the risk
of major complications and the recurrence, or persistence, rate are
very high in these patients.
In cases of surgery for rectovaginal endometriosis, the incidence
of rectovaginal fistula formation, anastomotic leakage, and
postoperative ureteral fistula formation is in the range of 2–10%,
1–2% and 0.5–1%, respectively [7]. When colorectal resection is
performed, post-operative complications include a higher rate of
functional digestive and urinary outcomes [8]. In one series, major
complications requiring further surgery occurred in 10.4% of
patients and included: anastomotic leakage (4.7%), rectovaginal
fistula (2.7%), anastomotic fistula (2%), perforation (0.5%), bowel
obstruction (0.5%), uroperitoneum (1.5%), ureteral fistula (1%),
bladder fistula (0.5%), pelvic abscess (0.5%), sepsis (0.5%),
hemoperitoneum (2%), heterologous blood transfusion (6%), and,
after 30 days, urinary retention (4.7%), constipation (2.6%) and
peripheral sensory disturbance (1.5%) [9].
These issues can create a conflict between the radicality of
excision and the patient’s needs and desires (pregnancy and
relieving painful symptoms). Therefore a major conservative
approach, centred on the patient’s symptoms and needs has been
advocated for endometriosis in general, and for deep endometri-
osis in particular [8,10].
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of ovarian endometrioma might be extended to DIE [11]. Surgery
for deep infiltrating endometriosis should be performed only by
highly experienced surgeons to reduce the risk of complications.
They should avoid too-radical surgery in patients with the
diagnosis of DIE who desire pregnancies [11].
Actually, decidualization with the resultant decrease in size of a
transmural endometriotic nodule may lead to perforation, by
weakening of the intestinal wall, mainly during the third trimester
[6]. On the other hand, transmural bowel wall involvement is not so
common, the intestinal mucosa usually remains intact, and perfora-
tion of the affected intestinal tract is a very rare complication [6].
In our case series we observed spontaneous pregnancies
occurring in three patients. During TV-US follow-up we did not
observe a worsening in endometriotic lesions. This finding
confirms other previously published data [5,12].
The effect of surgery for DIE on fertility is controversial.
Vercellini showed that excision of rectovaginal endometriosis did
not improve the likelihood of pregnancy nor reduce the time to
conception in women with endometriosis-associated infertility
[13]. The reproductive outcome in operated patients appeared to
be similar to that observed in women undergoing expectant
management, with 15 pregnancies among 44 women (34.1%) in
women who underwent resection of rectovaginal endometriosis
by laparotomy compared with 22 pregnancies among 61 patients
(36.1%) deciding on expectant management. The 12 month
cumulative probability of conception was 20.5% in the former
group and 34.7% in the latter (p = 0.12) [13].
In all patients we observed the complete resolution of painful
symptomatology from the first weeks of pregnancy onwards. As
size changes occurred in different ways in the patients, the
beneficial effect of pregnancy on painful symptoms, such as deep
dyspareunia and rectal tenesmus, may be due not only to a
reduction in the size of DIE plaques and nodules but also most
probably to a decrease in the intra- and peri-lesional inflammatory
condition and to reduced production of prostaglandins and
cytokines [8]. Amenorrhoea and the consequent reduction in
cyclic bleeding at ectopic endometrial sites could also induce a
regression of activity of the endometriotic implants.
The different changes in size with time might be explained by a
number of factors: different location of the lesions, consequently a
different effect on the lesion due to the variation of cervix and
uterus size occurring in the course of pregnancy, mechanisms of
oedema absorption, fibrosis retraction and decidualization.
TV-US allowed follow-up of the lesions during pregnancy. Many
studies have validated the non-surgical diagnosis of endometriomas
and deep endometriosis through TV-US [14–17]. The ultrasound
pattern showed similar modification in all patients: DIE plaques and
nodules appeared less fibrotic and more homogeneous, with ill-
defined contours. Such common changes might be directly related to
the effect of progesterone on the lesions. It has been proven that the
action of progesterone on endometriotic implants could be based on
a receptor-mediated effect that can reach lesions through the
circulation or through direct diffusion from the producing organ
[17]. During pregnancy, increasing amounts of progesterone are
produced: at first, the source is the corpus luteum, and after the 8th
week, production of progesterone shifts to the placenta. At term the
placenta produces about 250 mg progesterone per day. The
hormonal environment that characterises pregnancy might deter-
mine profound modifications of the sonographic appearance of
lesions. The sonographic appearance of deep lesions depends on the
degree of fibrosis. Thus, it might be argued that also the
histopathology of the lesion is modified.
The present report confirmed the beneficial role of pregnancy
on endometriosis-related symptomatology already reported by
others [18–20]. Some evidence suggests that early pregnancy maybe prophylactic against the development of endometriosis and
could actually cause regression of established lesions. The
mechanisms postulated include production of anovulation and
amenorrhea, decidual change and eventual necrosis induced
within the lesions [21].
Endometriosis is a chronic disease. This complex illness impacts
patients’ lives in ways that cannot be quantified on a medical chart.
Over the last few decades, new concepts have emerged and
changed classical approaches to endometriosis. The decision-
making processes changed from a ‘disease centred’ approach into a
‘patient-centred’ approach. This ensures that all patients receive a
thorough and comprehensive evaluation, treatment and follow-up
care taking into consideration their needs, symptoms, and
expectations.
Our experience supports the ‘patient-centred care model’. Each
of our patients avoided the complication of surgery and obtained a
spontaneous pregnancy that finally resulted in a positive effect on
both symptomatology and endometriotic lesions. Previous authors
have observed the sonographic characteristics of decidualized,
hypervascularized endometriomas during pregnancy [22–27] but
this is the first report on ultrasound pattern modification of DIE
occurring during a spontaneous pregnancy.
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